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(54) SPIRO COMPOUND AND ORGANIC LIGHT EMITTING ELEMENT USING THE 
COMPOUND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a novel spiro 
compound and a highly durable organic light emitting 
element emitting light at high efficiency and luminance 
by using the spiro compound. 
SOLUTION: The spiro compound is represented by 
formula [I]. In formula [I], R1, R2, R3, and R4 are each 
independently a hydrogen atom, an optionally 
substituted alkyl, aralkyl, aryl, or heterocyclic group, a 
substituted amino group, a cyano group, or a halogen 
atom; and AM and Ar2 are each independently an 
optionally substituted fused polycyclic aromatic or 
heterocyclic group. 
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v'j*y;u*7A e\*-tJ->+ hjpx>jg^SM»«E) tifit, ey^t^i&No. 7 (afissn) 2. 3 

g (JR$6 5%) £f#Ac. 
[0 10 2] 

[0 10 3] 
Ut4 6] 




[0 10 4] 

3 0 0mlE7P77XaC, 2, 2' -7, 7' -fb7^nt-9, 9' -XtDt*7MU> [1] 2. Og 
(3. 1 6mmo 1 ) , tl)Vn s /—)V [2] 3. 2 g (19. Ommo 1 ) , *->U'>l 5 Om 1 £A*1> 



t%ffi 2004-83483 



(39) 

^-h'JCA2. Og (2 0. 9mmol) %miJQl>fz'&. 5 0gfcjHIbfc. ZtUZ. St/^y^AO. 0 3 5 g 

(0. 16mmo 1) feitfl-U t -^fM77-f>0. 0 3 2 g(0. 1 6mmo 1 ) CD^->l/> 5m 1 
»»bfct, 1 3 0fl»:*»L'8l$|SJ»J*bfc. JEfc«, ^TWJiS^DD^ATttfflb^lTkiKK^-h'J^ATe* 

(«*5 5%) 
[0 10 5] 

<£j£0J4> [fll^L^No. 2 0O^)S] 
[0 10 6] 
Mfc4 7] 




[2] [3] 




No.20 



*2) J. Am. Chem. Soc. , 80, 1883-1886, 1958. 

[0 10 7] 

3 0 Om 1 =yn7?X^\Z. 5, 5' -*tfn£ (v"<>l/vP— M [1] *2) 3. Og (9. 0 2mmo 1 
) &&T*2UU*)VJ± 10 0ml £Aft> 0gT«#"F> &<ttk (III) 0. 0 7 g (0. 4 5mmo 1) &«ftl 
U &^TJUf§5. 9g (37. Ommol) SWTbfc. £ST6 ISflMWLfcfc. WttiJI^Dn^ATffllti 

DP*MTB^aifn7^Dt-5, 5' -*eu (i?^> , /->P-JW [2] (Sfe^S) 4. Og (1R^6 
9%) 

[0 10 8] 

5 0 Om 1 =yn77m\Z. [2] 2. Og (3. O9mmol), 9, 9 - ~? *=?)V7 )VjrV>- 2 -tf 
u>m [3] 4. 4g (18. 5mmol) . WkX> 1 4 Om 1 iJitXx^y — ;W Om 1 £An, ^^ffl^* 
. ^$?:7-HJ'5'A2 5 g/*l 3 Om 1 ©7ki§i££r8~FU ^Tf h7^ (MJ7xr;^X7^» /^y^ 
A (0) 0. 5g (0. 4 3mmol) S*tPUfc. SilT 3 0 7 7 gl:#SL 8 R#|i8«#Lfco £ 

^rttis^^DD^A-eamb^iTKSiEK^-NU^ATie*^ ^u*y;k*^A h^x>jg^Ji 

MSJSE) TMfJBU i^Jift^No. 2 0 ( 



43 6S 2004-83483 



(40) 

afejgll) 2. 2g (JR^6 4%) Sfcfc. 
[0 10 9] 

<mmm i > 

[0 110] 

SKI tVT<DliyXmWL±\Z. mm2t LtWiftS-f A (I TO) SX/l-y^ffifcTl 2 0 nm(D«l*T 

*«bfct)0*aiH«i«ttx»*«ii/Tffl^fc. ins7tn>. -r y^atr^r^a-^ (ipa) -ens#i©# 

[0 11 1] 

[0 112] 
Ht4 8] 




[0 113] 

Se.l;W^«jNo. lT*S*l*Xt:nfK^«|**ffi5ll3»StKJ:t) 5 OnmCDlJlTMl/, *^<HiIJl 6 
Jfcbfc. SMr^OXffiKB 1 . 0X10-4p a - «1K«0. 2~0. 3nm/sec©^#T«Uc. 
[0114] 

Eig4<!:LT, T^S^Ai'JfJA (UmMHIfX) «»6«:*3K**f»tJi^T, ±fE*r*g«0 
fc»j*Lfc. 1 . OxiO" 4 Pa, MlKltl. 0~1. 2nm/s e cCMTfSILt. 

[0 115] 
[0 116] 

coici/T#6*ifc*fi:, noil mm 2) &iEm. ai-lus (mm4) zfumizLx, iovoi 

WLnm&WtiaTZ ill. 5 m A/ cm 2 <Dnffi®&T?mmtfm?\zffi,tl. 3 8 0 0 c d /m 2 
[0 117] 

«MS£10. 0mA/cm2i;« 1 0 0P#W«ffi£EPSnb;fc<h;i;5, ll»S3 5 0 0 cd/m2^ 
f,100 ftNfffc 3 3 0 0 cd/m2 tWflES5ftfi/ha^ofc. 
[0 118] 
<**«2~1 0> 

ofc. tt*S* 1 . 

[0 119] 



V 



&m 2004-83483 



(41) 

<it&M 1 ~3> 

[0 12 0] 
[ft 4 9] 

Jt*SE^*No. 1 





[0121] 

mi) 



«H 2004-83483 



(42) 



ffl No 


No. 




tfl 


WOK 


(V) 


(cd/m 2 ) 


(mA/cm 2 ) 


(cd/m 2 ) 


1UU P^FfeJm 
(cd/m 2 ) 


nmm 1 


1 


10 


3800 


10.0 


3500 


3300 


2 


5 


10 


4500 


10.0 


4100 


3800 


3 


7 


10 


3500 


10.0 


3300 


3200 


4 


10 


10 


2900 


10.0 


2700 


2500 


5 


13 


10 


3800 


10 0 




^400 


6 


16 


10 


2400 


1 0 0 


9900 


1 Q00 


7 


18 


10 


2400 


10.0 


2300 


2200 


8 


21 


10 


3600 


10.0 


3500 


3300 


9 


24 


10 


2700 


10.0 


2600 


2200 


10 


27 


10 


2300 


10.0 


2100 


2000 


i£®M 1 


1 


10 


850 


10.0 


800 


550 


2 ! 


Jt«2 


10 i 


700 


10.0 


650 


250 


3 i 


ifct&3 


10 


400 1 


10.0 


350 


100 



[0 12 2] 

<$mn 1 1 > 

[0 12 3] 

mmm i £h*k, mwmn&3cmm&±\z*-)vmmm 5 

[0 12 4] 

fc. 3H*I^O*^«J4 1 . 0 X 1 0~4p a , fig^iiStSO. 2~0. 3nra/s ecO*#T*il/fc. 
[0 12 5] 

S6^7;P5=.^AhUX*/U/-;PSJia3lJI*ftKiJ:0 4 0-nmOit»TJ«BIL, «^*&i£B 6 *Pj^Lfc„ ft 
«Sf <DX£«H 1 . 0X1 0~4Pa, jfcBKfiflPfAO. 2~0. 3nm/s e cCMTMlfc. 
[0 12 6] 

Jfcfc, MINI £H«KLTlM4**jfcLfc»c#jkLfc. 
[0 12 7] 

^wst:LT#e,nfe*fi:, noti (ns2) sie«» ai-liii (Ki4-) sfticbt, svco*^ 

«ffi€r^»-r-5 £.12. 0 mA/ c m 2 O^aEtfflETMtaE***^ KSEtl, 6700cd/m2 WffffTffiO^ 
[0 12 8] 

10. 0mA/cm2|i« 1 0 OBSHWffiSHJtPbfct;:*, «JI»I5 5 0 0 c d/m2^ 
610 0I$M&5 2 0 0 c d/m2 t|fflE*fl;tt/hS*^fc. 
[0 12 9] 
<*J6« 1 2 ~ 2 0 > 

[0 13 0] 

<i£fe0iJ4~6> 



4# §92004-83483 



(43) 

[0131] 
[*23 



ffl No. 


No. 




WOK 


(V) 


mm. 

(cd/m 2 ) 


(mA/cm 2 ) 


(cd/m 2 ) 


100 BSRfl^ 
(cd/m 2 ) 


umm n 


i 3 


8 


6700 


10.0 


5500 


5200 


12 


6 


8 


6500 


10.0 


5200 


4800 


13 


8 


8 


7300 


10.0 


6000 


5700 


! 14 


11 


8 


5200 


10.0 


4400 


4100 


15 


15 


8 


3900 


10.0 


3600 


3400 


16 


19 


8 


5100 


10.0 


4200 


4000 


17 


23 


8 


5600 


10.0 


4600 


4300 


18 


25 


8 


3600 


10.0 


2700 


2500 


19 


26 


8 


3800 


10.0 


2900 


2600 


| 20 


28 


8 


5200 


10.0 


4100 


3800 




itm 1 


8 


800 


10.0 


770 


450 


5 




8 


500 


10.0 


400 


150 


6 


ifci^3 


8 


1200 


10.0 


900 


300 



[0 13 2] 

<umm2 1> 

[0133] 

0 2 Onm©RJ»TJ«ilU *-;M$j£Jl 5 fc^fiKL*:,, 
[0 13 4] 
[ft 5 0 ] 




[0 13 5] 

S&t«*ft^ftNo. 7T^$n-57>hfD{t:^43«tt)t^ft;^No. FL-lTi$n57KI/><t^«| ( 
figftlOO : 1) SIMf 2 OnmOiSTfSll,, 3Wt« 3 *»J*Ufc. **«rOKSfl[ttl. Ox 

1 0~4p a . fdclRjgateO. 2~0. 3nm/secO*ttT*Rl/ft. 
[0 13 6] 

WOJiaMttl. Oxi 0-4p a . jfcKaaEttO. 2~0. 3nm/sec©M«l^ 
[0 13 7] 



ft B32004-83483 



(44) 

[0138] 

z(Dm\zvxmnrzm^z, noti (am 2) ziEm. a 1 - l mm (mm 4) $tn:bT, swum 

[0 13 9] 

£<=>(;:, mm®&£l 0. 0mA/cm2|;^ l o 0 R#F^«ffi^EPSnbfc £: CI 5. SJJHJISg 1 2 0 0 0 c d/m2 
**& 1 0 0R$m&9 0 0 0 c d/m2 &Jfft#fcii/J\3*>9fc. 

[0 14 0] 
<*SI0iJ 2 2 ~ 5 3 > 

^j^7;i/^ u >{b^^»N o . . f l - 1 h^at. s 3 \ZTK-?m*7)i* v >\t&m*m wzmmmm 2 1 1 mmiz 

[0141] 

<\£%iM 7 ~ 9 > 

[0 14 2] 
[S3] 



« S3 2004-83483 



(45) 



No. 


No. 


ft** 

No. 






(V) 


(cd/m 2 ) 


(mA/cm 2 ) 


(cd/m 2 ) 


100 RrfflW 

mm 

(cd/m 2 ) j 




7 


FL— 1 


8 


16000 


10.0 


12000 


9000 


99 


7 


FT. — 9 


8 


15000 


10.0 


12000 


8000 


9^ 


7 


FT, — 3 


8 


17000 


10.0 


14000 


10000 ! 




7 


FT, — 4 


8 


12000 


10.0 


8500 


7000 




n 
t 


"FTT k 


8 


9000 


10.0 


7000 


6000 


ZD 


n 
i 


rpT a 

r i_i d 


8 


19000 


10.0 


14000 


11000 


07 
Z / 


i 


T7T 7 


8 


20000 


10.0 


14000 


12000 


OQ 

zo 


r-r 

7 


T?T Q 


8 


22000 


10.0 


17000 


13000 


on 


r-t 

7 


rL — 1U 


8 


21000 


10.0 


16000 


13000 


1 30 


7 


rL — 1Z 


8 


17000 


10.0 


11000 


8500 


31 


7 


"CT 1 O 

rL — lo 


8 


13000 


10.0 


10000 


7000 


32 


7 


T7T 1 A 

r L — 14 


8 


18000 


10.0 


16000 


14000 


33 


7 


T?T 1 SZ. 

r L — lo 


8 


19000 


10.0 


16000 


14000 


o4 


I 


T7T 1 Q 

r L — lo 


8 


19000 


10.0 


17000 


15000 


OR 

oO 




TT'T Ol 

r L zl 


8 


23000 


10.0 


19000 


16000 


fid. 
OO 


i 


r ij — Z4 


8 


24000 


10.0 


19000 


17000 


07 


n 
4 


oc 

Jr Li iSO 


8 


9500 


10.0 


8000 


6000 


QQ 
OO 


n 
i 


T?T 97 


8 


17000 


10.0 


13000 


11000 


QQ 


I 


"FT OQ 

r Li Zo 


8 


10000 


10.0 


8000 


6500 


AC\ 

4U 


n 


r Li Zi7 


8 


8000 


10.0 


7000 


6000 


A 1 


i 


r 1j oU 


8 


9500 


10.0 


8000 


6500 


4z 


r-r 
i 


r L — ol 


8 


12000 


10.0 


10000 


7000 


43 


r-r 

7 


r L — oz 


8 


23000 


10.0 


18000 


15000 


A A 

44 


7 


X7T OQ 
r L — oo 


8 


23000 


10.0 


17000 


14000 


45 


7 


r L — ob 


8 


25000 


10.0 


19000 


16000 


46 


7 


r L — o / 


8 


25000 


10.0 


18000 


15000 


4 / 


I 


TT'T QQ 

r L — oo 


8 


20000 


10.0 


17000 


14000 


Aft 


n 
/ 


"FT — QQ 
r -Lj Oi7 


8 


24000 


10.0 


19000 


16000 


AQ 


7 
f 


FT , — 4 1 


8 


26000 


10.0 


20000 


16000 | 




7 


FT, — 49 


8 


26000 


10.0 


21000 


17000 


51 


7 


FL-44 


8 


15000 


10.0 


12000 


9500 


52 


7 


FL-45 


8 


12000 


10.0 


9000 


7500 


53 


7 


FL-46 


8 


13000 


10.0 


11000 


7000 




ifcisi 


FL-1 


8 


3000 


10.0 


2500 


900 


8 


Jfc|SE2 


! FL-1 


8 


2000 


10.0 


1500 


200 


9 


Jt«3 


FL-1 


8 


4500 


10.0 


3500 


600 



[0 14 3] 

<^mms 4> 

[0 14 4) 



§82004-83483 



(46) 



[0 14 5] 
Ut 5 1 ] 




[0 14 6] 

^SKfcl^ft^No. 2T'^^n^7.fcfnfb^*3J;^TK«iSS;T*$nS^#) (MJtl OO : 5) 

mmmiz^K) 2 o nmommTi&wiv, ^i3€i«Lfc. mmnon&mzi. oxio-4p a , /£igii§sn 

0. 2~0. 3 nm/s e c(D*fr-Cfig|^bfc. 



[0 14 8] 

je,i:A'y7it>hn'j> (BPhen) &m&mmmz&t) 4 o nmoimm-e&fgL. n^-mmm e zM&LLtz 

. IfS$ffl«SSttl. 0X1 0-4p a . lfcgta*ttO. 2~0. 3nra/sec©MT«bfe. 
[0 14 9] 

[0 15 0] 

d»«frbT#e»nfc^{3, ITOII (112) ZiEm, Al-Liai (iI4) £ftffiKLT, 8V(Dmffi 
fM^WSn-r^t 1 0. 5mA/cm2<7)mcSt^ST«SSt75^^t:«En. 9 0 0 0 c d /m 2 ©»gTJifeCD^# 

[0151] 

S^II, 0mA/cm2|;«*, 1 0 0B$p B 1«E^WJnLfei^5, I0«»«7 5 0 0 c d/m2*^ 

1 0 0ifflt6 5 0 0 c d/m2 igrMfi'hSA^fe. 
[0 15 2] 

<mmm 5 5 ~ 6 3 > 

teft^iNo. 2{i^at. m4\z^irM*ik&®&m^tzmznfoM5 4£mmzm?%i¥i&v. mmtzwrnz 

ft-DfZo M^4\Z7^f. 

[0153] 
<it&M 1 0 ~ 1 2 > 

^fb^No. 2CftAt, ttmt^No. i~3&R\,*tzm\tmMms 4£mm\zm?&i?f8.i,. mmtzmm 

*'fsitz* ^*^*4tr^T„ . 
[0 15 4] 
[«4] 



[0 1 4 7] 
[*t5 2] 




« 132004-83483 



(47) 





No. 




1 MiK 


(V) 


(cd/m 2 ) 


(mA/cm 2 ) 


(cd/m 2 ) 


1 

(cd/m 2 ) 


mmm 54 


2 


8 


9000 


7.0 


7500 


6500 


55 


4 


Q 

0 


9500 


7.0 


8000 


6500 


56 


6 




7000 


7.0 


6000 


5000 


57 


12 


Q 


8000 


7.0 


6000 


5500 


58 


14 


Q 

O 


1 4000 


7 0 


1 1000 


9000 


59 


15 


Q 

0 


1 0000 


7.0 


9000 


7500 


60 


20 


8 


10000 


7.0 


8000 


7000 


61 


22 


8 


9500 


7.0 


8000 


7500 


62 


29 


8 


15000 


7.0 


13000 


10000 


63 


30 


8 


8500 j 


7.0 


8000 


7000 


M&M 10 




8 


1300 


7.0 


900 ; 


300 


11 1 




8 


1000 


7.0 


900 


100 


12 




8 


2500 


7.0 


2000 


700 



[0 15 5] 

<mmme 4> 

[0 15 6] 

iRI«JftaeH*«ttX«r*«±t. «^ftNo. lfiSti§Xt:D{^«0. 0 5 0 gi5«fctf#y 
-N-t*zi;i/*;i/ A (ll¥^fl=6 3. 0 0 0) 1. 0 0 g^DD^A8 Om 1 

Xlf>a-hj£ (@Kt=2 0 0 0 rpm) KJ; D 1 2 0 nm©ilJ*£j«KU (fg#J13) 
[0 15 7] 

[0 15 8] 

iCD«l(rLTf#6nfc^tr. ITOti (ii2) SrIEffi. Al-Lif& (ii4) ^ftiClt, 1 0 VCOjS 
MESrEpaq-T -5 £ 8 . 0 m A/ c m 2 ©^SttfflET*****^ Hdin, 1 9 0 0 c d /m 2 <0»flET?#fiO5B3tt*J 

[0 15 9] 

SSlr, S*l?HmTT«ateS$-5. 0mA/cm2|:ft^ 1 0 OmmmZZWJjQlsfztZZ. DfflSSlOOO 
c d/m2*6 1 0 0!%ffl'&8 5 0 c d/m2i»flEjeftli'hS*»?fc. 
[0 16 0] 

<nmm 6 5 ~ 6 8 > 

«*ft§*No. iKfw.T, «5fc*r«i*fl:^«i*fliv»fc«»«aMi6 4tn«fc*^*fis*u ntk&tMre 

fTofdo &H£3t 5 H^To 

[0161] 
<Jfc««l 3-1 5> 

flS^DNo. 1 fcftAT, Ittt^No. l~3$rffl^fc«lli||]!ig^J6 4iH«(riil J f5^fi£L, ^i^fffiB 
Sfrofc. i£S£S5t;:^-f. 

[0 16 2] 

[«5] 



*#BI 2004-83483 



(48) 



W\ No. 


fr*\ ~~ /[>• y\. A4m 
NTn 


mm 




(TA 


mm 

^OLLIIll ) 


\i i oi ii / 


mmmm 

(cd/m 2 ) 

^VrfVA-f 111 J 


i c\c\ rrt 1 PR liz. 
1UU P^Ffej'E? 

(cd/m 2 ) 




1 


i n 

1U 






1000 


850 


65 


7 


10 


2500 


5.0 


1600 


1400 


66 


19 


10 


1400 


5.0 


1000 


800 


67 


20 


10 


1800 


5.0 


1400 


1300 


68 


24 


10 


1900 


5.0 


1200 


950 


itmm 13 


lt$6 1 


10 


300 


5.0 


200 




14 




10 


200 


5.0 


150 




15 




10 


550 


5.0 


400 


50 



[0 16 3] 

[0 16 4] 
[0®0f8¥fci»9i] 

[0 1 ] *3fiWH*.»t-&#«583'l6* : P©-«S*-r»fHHT»5. 
[0 2 ] *»9iK*tt**«5B3tt«^0«©ll*«-rKBIBT**. 
[0 3 ] *»WK*tt**«»3tt* J P©«©«*jS'rWr®HT»*. 
[04] *»^^i5^^)W«^* : fOffiOfilS:*1"»f®iaT*-5o 
[0 5 ] *»WC*»t**««*Sl^O«l©ll*3S"r»iSHT**. 
[0 6] ^fSWfc^WS^rWJSJt^OftiWftlSS-rWriifHT?**. 

1 «s 

2 us 

3 %%m 

4 us 

5 *-)immm 

6 

7 *-;M£AJf 

8 ■fc-)V/tti'hy7Uy*>>fm 



(49) 



[01] 



[0 3] 



[02] 



[04] 



« §32004-83483 



[0 5] 





A 




6 


8 




3 










5 




2 



1 



til 6] 



4 



6 



8 




2 



1 



m Pa 2004-83483 



(50) 

(51) Int. CI. 7 FI f-V3-K (#=t) 

C0 7D 471/04 CO 7D 471/04 1 1 2 Z 4H049 

C 0 7 F 7/08 
C0 9K 11/06 
H0 5B 33/14 
H 0 5 B 33/22 



C 0 


7D 


471/04 


1 1 2 Z 


C 0 


7 F 


7/08 


R 


C 0 


9K 


11/06 


6 1 O 


CO 


9K 


11/06 


6 2 0 


C 0 


9K 


11/06 


6 2 5 


CO 


9K 


11/06 


6 4 5 


CO 


9K 


11/06 


6 6 0 


C 0 


9K 


11/06 


6 9 0 


HO 


5B 


33/14 


B 


HO 


5 B 


33/22 


B 



anmwm \um mm 

(n)%w% mm tiz 
mm 

«Mfi5*ffllZm^3TB3 0#2^ >*SC*ttrt 

F*-A(##) 3K007 AB02 AB06 AB11 DB03 
4C034 BA07 

4C065 AA04 AA19 BB09 CC09 DD02 EE02 HH01 JJ01 KK01 KK02 

LL01 PP03 PP'll 

4C204 BB05 CB25 FBI 6 GB01 

4H006 AA01 AA03 AB92 EA23 

4H049 VN01 VP01 VQ07 VQ19 VQ60 VQ77 VQ84 VU25 



